Effects of delta 9-tetrahydrocannabinol on testosterone production in vitro: influence of Ca++, Mg++ or glucose.
The major psychoactive component of marihuana, delta 9-tetrahydrocannabinol (THC), influences testicular function. In the present experiments, the addition of THC to incubations of whole decapsulated mouse testes altered testosterone (T) production differentially, depending on the specific gonadotropin used, the dose of THC and/or the amount of divalent cation present in the media. In the presence of luteinizing hormone (LH; 10 ng/ml), and a dose of 25 micrograms THC/ml, T production was significantly decreased, compared to that by testes incubated with LH and vehicle at all Ca++ levels, except at 0.127 or 1.0 mM Ca++. The production of T by these paired testes exposed to either THC or vehicle (ethanol; ETOH), increased as Ca++ concentration approached physiological levels. In contrast, in the presence of follicle-stimulating hormone (FSH; 1 microgram/ml), THC-induced suppression of T production was significant in the absence of Ca++ from the media, and at 12.7 mM Ca++. However, it appeared that the levels of Ca++ did not differentially affect T production in the presence of FSH, whether or not THC was also added. In the presence of human chorionic gonadotropin (hCG; 12.5 mIU/ml), a lower dose of THC (25 ng/ml), stimulated T production at 0.25 to 1 mM Ca++, but had no effect as Ca++ reached 2.5 mM. Without additional Ca++ in the media, this dose of THC significantly reduced T secretion. In contrast, in the presence of hCG, a higher THC dose (25 micrograms/ml), suppressed T accumulation at 0.127, and from 1.0 to 12.7, but had no effect at 0.25 mM, or in the absence of Ca++. In the presence of hCG, the high 25 micrograms/ml dose of THC stimulated T production, in the absence of additional Mg++, and at 0.01 mM Mg++, but THC had no effect at 0.1 mM Mg++, but inhibited T production at 1.1 mM Mg++. In the presence of hCG, 25 micrograms THC/ml produced a consistent suppression of T production across glucose concentrations examined. These findings suggest that the mechanisms by which THC effects testicular steroidogenesis may involve Ca++- and/or Mg++-dependent processes. Differential requirements for these divalent cations by the gonadotropins may explain the interactive effects of THC with LH, hCG or FSH.